Regulation of the urokinase-type plasminogen activator system by the von Hippel-Lindau tumor suppressor gene.
The urokinase-type plasminogen activator (uPA) system plays an important role in tumor cell invasion, metastases, and angiogenesis. uPA, uPA receptor, and plasminogen activator inhibitor 1 (PAI-1) are prognostic factors in different solid tumors, e.g., renal cell carcinomas (RCCs). von Hippel-Lindau (VHL) disease is an inherited cancer syndrome that is characterized by extensively vascularized tumors, including hemangioblastomas and RCCs. In 75% of sporadic RCCs, the VHL gene is also inactivated. It has been recognized in sporadic RCC that PAI-1 mRNA levels are up-regulated and uPA mRNA levels are down-regulated. We determined the role of the VHL tumor suppressor gene in the regulation of the uPA system in RCC. In 786-O RCC cells expressing the wild-type (wt) VHL gene, we measured a 3-fold higher overall urokinase activity than in 786-O cells expressing a mutant VHL gene or lacking VHL. uPA mRNA and protein levels were higher in cells with wt VHL compared with cells with mutant VHL or lacking VHL. In addition, PAI-1 mRNA and protein levels were dramatically increased in 786-O cells with mutant VHL or lacking VHL, compared with cells expressing wt VHL. Our results provide further evidence that the VHL gene plays an important role in the process of angiogenesis by regulation of plasmin-mediated proteolysis of the extracellular matrix and may explain why VHL-induced RCCs grow slowly and metastasize relatively late.